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(54) MOLDING DIE FOR SEMICONDUCTOR PACKAGE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a molding die for a 
semiconductor package in which the generation of static electricity can 
be prevented when the package is taken out by preventing the package 
from sticking to the surface of a lower die. 

SOLUTION: An upper die 1 and a lower die 2 are assembled to form a 
cavity in which a package 3 is mounted safely. In the lower die 2, a take- 
out pins 4 for taking out the package 3 from the lower die 2 after molding ?i 
is provided in a liftable manner. This molding die is constituted that 
ruggedness 21 is formed or a sticking preventing plate is attached on the 
surface of the lower die 2, in order to prevent static electricity from 
generating due to sticking of the package 3 to the lower die 2 when 
taking out 
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CLAIMS 



[Claim(s)] 

[Claim 1] The upper part and the lower die which form the cavity by which a package is arranged; It reaches. It is 
arranged possible [ rise and fall on said lower die front face ], and the drawing pin which takes out the package 
by which has been arranged and mold was carried out into said cavity from said lower die front face is included, 
the semiconductor package characterized by forming in said lower die front face the irregularity which reduces 
the touch area between a package and a lower die front face in order to prevent that static electricity occurs in 
the package taken out from a lower die front face by said drawing pin — public funds — a mold. 
[Claim 2] The upper part and the lower die which form the cavity by which a package is arranged; It reaches. It is 
arranged possible [ rise and fall on said lower die front face ], and the drawing pin which takes out the package 
by which has been arranged and mold was carried out into said cavity from said lower die front face is included, 
the semiconductor package characterized by carrying out coating of the synthetic resin which can control that 
static electricity charges said lower die front face in order to prevent that static electricity occurs in the 
package taken out from a lower die front face by said drawing pin — public funds — a mold. 
[Claim 3] The quality of the material of said synthetic resin is metal mold for semiconductor packages according 
to claim 2 characterized by being Teflon. 

[Claim 4] The upper part and the lower die which form the cavity by which a package is arranged; It reaches. It is 
arranged possible [ rise and fall on said lower die front face ], and the drawing pin which takes out the package 
by which has been arranged and mold was carried out into said cavity from said lower die front face is included, 
the semiconductor package characterized by adhering to the fixing prevention plate which can prevent fixing on 
said lower die front face in order to prevent that static electricity occurs in the package taken out from a lower 
die front face by said drawing pin — public funds — a mold. 

[Claim 5] The quality of the material of said fixing prevention plate is metal mold for semiconductor packages 
according to claim 4 characterized by being paper. 

[Claim 6] The quality of the material of said fixing prevention plate is metal mold for semiconductor packages 
according to claim 4 characterized by being a metal. 

[Claim 7] The quality of the material of said metal plate is metal mold for semiconductor packages according to 
claim 6 characterized by being copper. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the metal mold which can control static electricity 
(static electricity) generated in case a package is taken out after a mold process about the metal mold for 
semiconductor packages. 
[0002] 

[Description of the Prior Art] A semiconductor chip pastes up on a substrate and a common package, for 
example, a ball grid array package, consists of structure which the bonding pad and substrate of a semiconductor 
chip have connected with the metal wire. A whole result object is sealed with encapsulant and a solder ball is 
mounted on the ball land formed in the bottom of the substrate exposed from encapsulant. 
[0003] A semiconductor chip and a substrate are located in the cavity formed of the assembly of an up die and a 
lower die at the time of the mold of the package of this structure, and the mold of a semiconductor chip and a 
substrate is performed by carrying out the flow of the encapsulant into a cavity. 

[0004] Drawing 1 shows the conventional metal mold and this metal mold consists of an up die 1 and a lower die 
2. If each dies 1 and 2 are assembled, the cavity in which a package 3 is installed will be formed in the interior. 
[0005] After carrying out the flow of the encapsulant and carrying out the mold of the package 3 into a cavity, in 
order to, take out the package 3 which fixed on the cavity front face on the other hand, the lower die 2 is 
equipped with the drawing pin 4 possible [ rise and fall ]. 
[0006] 

[Problem(s) to be Solved by the Invention] However, when taking out a package 3 from the front face of the 
lower die 2, raising the drawing pin 4, there was a trouble that static electricity which destroys momentarily the 
circuit constituted by the semiconductor chip occurred. 

[0007] the semiconductor package to which, as for the purpose of this invention, a package can prevent 
generating of static electricity by making it not fix on the front face of a lower die at the time of drawing of a 
package — public funds — it is in offering a mold. 
[0008] 

[Means for Solving the Problem] In order to attain said purpose, the metal mold by this invention consists of the 
following configurations. A package is arranged in the cavity by which the up die and the lower die were formed in 
assembly **** and the interior of those. After the flow of the encapsulant is carried out into a cavity and the 
mold of the package is carried out in order to take out the package which fixed on the front face of a lower die, 
several drawing pins arranged at the lower die are raised, and a package is taken out In order to prevent 
generating of static electricity at the time of this drawing, irregularity is formed in the front face of a lower die, 
and it is made for a touch area with a package to decrease. Or you may adhere a fixing prevention plate like 
paper or a copper plate to the front face of a lower die. 

[0009] According to the configuration of said this invention, static electricity generated in case a package is 
taken out from the front face of a lower die by the drawing pin is prevented by forming irregularity in the front 
face of a lower die, and adhering a fixing prevention plate. 
[0010] 

[Embodiment of the Invention] [Example 1] Drawing 2 is the sectional view showing the static-free structure of 
the metal mold concerning the example 1 of this invention. As shown in this drawing, this metal mold consists of 
an up die 1 and a lower die 2. The cavity by which each dies 1 and 2 are assembled and by which ** arrival of 
the package 3 is carried out to the interior is formed. Moreover, several drawing pins 4 for taking out the package 
3 which fixed on the front face after the mold of a package 3 to the lower die 2 are arranged possible [ rise and 
fall ]. 

[001 1] When a package 3 is taken out from the front face of the lower die 2 by the drawing pin 4, in order to 
prevent generating of static electricity, irregularity 21 is formed in the front face of the lower die 2, or synthetic- 
resin coating, for example, Teflon coating, is performed, and surface treatment of the lower die 2 is carried out. 
Irregularity 21 reduces the touch area between package 3 and lower die 2 front faces, and plays the role it is 



made for a package 3 not to fix to the lower die 2. Teflon coating controls that static electricity charges the 
front face of the lower die 2 (electrification). 

[0012] [Example 2] Drawing 3 makes the fixing prevention plate 22 adhere to the front face of the lower die 2, as 
the metal mold by the example 2 of this invention is shown and it is shown in this drawing. Although the quality of 
the material which can bear the elevated temperature and high pressure which are a mold working condition as 
this fixing prevention plate 22, for example, paper, and a metal plate can also be used, the copper plate is used in 
this example. That is, the fixing prevention plate 22 plays the role with which a package 3 prevents fixing on the 
front face of the lower die 2 at the time of mold as the name. 

[0013] In said examples 1 and 2 and the conventional metal mold, if static electricity generated at the time of 
drawing of a package is compared, the following results will be obtained. 
[0014] 
[Table 1] 
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[0015] As shown in said table, in the lower die 2 of metal mold, the very high static electricity electrical potential 
difference occurs conventionally at the time of drawing of a package. However, if surface treatment of the lower 
die 2 front face is carried out by this invention or the fixing prevention plate 22 is adhered, it turns out that the 
static electricity electrical potential difference is remarkably reduced as compared with the former. 
[0016] In the experiment for on the other hand obtaining data as shown in said table, when the rise-and-fall rate 
of a drawing pin was reduced, the effectiveness that static electricity was reduced was generated. However, if a 
rise-and-fall rate is reduced too much, since mold process time amount will increase, such an approach has a 
limit. Therefore, cycle time is compared with the static electricity percentage reduction, and the optimal rise- 
and-fall rate can be selected. 

[0017] In addition, this invention can be changed and carried out to Oshi within limits which are not limited to 

said example and do not deviate from the meaning of this invention. 

[0018] 

[Effect of the Invention] It is made for a package 3 not to fix on the front face of the lower die 2 at the time of 
mold by formed or arranging irregularity 21 or the fixing prevention plate 22 on the front face of the lower die 2, 
as explained above. Since a package 3 does not fix on the front face of the lower die 2 by this when taking out a 
package 3 by the drawing pin 4, it can prevent that can prevent generating of static electricity, therefore the 
circuit of a semiconductor chip is destroyed by static electricity. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the conventional metal mold. 
[Drawing 2] It is the sectional view showing the metal mold by the example 1 of this invention. 
[Drawing 3] It is the sectional view showing the metal mold by the example 2 of this invention. 
[Description of Notations] 

1 Up Die 

2 Lower Die 

3 Package 

4 Drawing Pin 

21 Irregularity 

22 Fixing Prevention Plate 
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